
The impat of geophysial turbulene onthree-dimensional plankton distribution patternsAnne Willem Omta, Jorn Bruggeman, BobKooi and Bas KooijmanDepartment of Theoretial Life Sienes, Vrije Universiteit, De Boele-laan 1087, 1081 HV Amsterdamanne.willem.omta�falw.vu.nlBen SommeijerNational Researh Institute for Mathematis and Computer Siene(CWI), Kruislaan 413, 1098 SJ AmsterdamHenk DijkstraDepartment of Atmospheri Siene, Colorado State University at FortCollins, USA IntrodutionIt has been well-established that phytoplankton in theoean's upper layer binds arbon dioxide from the atmo-sphere and hene redues the greenhouse e�et [1℄. By trans-porting nutrients and plankton itself, turbulent 'stirring' ofthe oean is thought to have a large inuene on planktongrowth and dispersal patterns [2℄. Unfortunately, this inu-ene is not yet quanti�ed or even well understood. Hene,our aim is to investigate and quantify the impat of oeaneddies on plankton growth and dispersal by means of om-puter simulations. Coupled modelThe model onsists of:� a nonhydrostati ow model (desribed by Molemakerand Dijkstra [3℄)� a two-reserve two-nutrient mixotroph plankton model[4℄ based on the Dynami Energy Budget theory [5℄

Preliminary resultsIn our �rst simulations, we modeled plankton growth in asimple eddy with assoiated vertial transports aused bybarolini instability of the ow [3℄. The main results of thevertial 'stirring' indued by the eddy are:� a slightly higher plankton onentration than withoutthe eddy� low plankton and high nutrient onentrations in re-gions with upwelling and vie versa in downwelling re-gionsDispersal of the plankton and the nutrients by the horizontalow and a phase delay of the nutrients and biomass withrespet to the vertial ow lead to slight di�erenes be-tween the upwelling and the plankton/nutrient distributionpatterns.
Horizontal ross-setion of the simulated vertial veloity �eld (left), the nutrient onentration (middle) and the biomass onentration (right); dark olours signifydownwelling/low onentrations, light olours signify upwelling/high onentrations. Although prodution rates are highest in regions with high nutrientonentrations, atual biomass onentrations are low in these regions beause of mass onservation.Referenes[1℄ Chester, Marine geohemistry, 2nd edition (2000)[2℄ Oshlies and Gar�on, Eddy-indued enhanement of primary prodution in a model of the NorthAtlanti Oean, Nature 394: 266{269 (1998)[3℄ Molemaker and Dijkstra, Stability of a old-ore eddy in the presene of onvetion: hydrostativersus nonhydrostati modeling, J. Phys. O. 30: 475{494 (2000)[4℄ Kooijman et al., Light-indued mass turnover in a mono-speies ommunity of mixotrophs, J.Theor. Biol. 214: 233{254 (2002)[5℄ Kooijman, Dynami energy and mass budgets in biologial systems, 2nd edition (2000)This work is �nanially supported by the Netherlands Organisation for Sienti� Researh (NWO) under grant number 635.100.009.


